Effect of arbutin on the dipole potential and area per lipid of ester and ether phosphatidylcholine and phosphatidyl ethanolamine monolayers.
The present results report for the first time a systematic study of the effect of arbutin on the dipole potential of lipid membranes. The dipole potential and the area per lipid were measured in monolayers of dimyristoylphosphatidylcholine (DMPC), 1,2-di-O-tetradecyl-sn-glycero-3-phosphocholine (dietherPC), dimyristoylphosphatidylethanolamine (DMPE) and 1,2-di-O-tetradecyl-sn-glycero-3-phosphoethanolamine (dietherPE), spread on aqueous solutions of different concentrations of arbutin. The decrease of the dipole potential of DMPC, both in condensed and expanded monolayers, is parallel to an increase in the area per lipid. In contrast, for dietherPC, the area per lipid is not affected, in spite of the fact that arbutin is also able to decrease the dipole potential in a less drastic extent. In the case of DMPE, the response is similar to that observed with dietherPC: the dipole potential decreases, while the area per lipid remains unchanged. However, when the carbonyl groups are absent in phosphatidylethanolamine derivatives such as the dietherPE, the dipole potential is not affected by arbutin, with a small decrease in the area. The effect of arbutin on the dipole potential differs from that of sucrose, trehalose and phloretin and is congruent with previous results obtained by FTIR on its interaction with the CO groups. Arbutin binding is interpreted in terms of the exposure to water of the phosphate and carbonyl groups at the membrane interface of the different monolayers.